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Flexible multilayer flat material with reinforced cover layer 

Description 

The present invention concerns a flexible multilayer flat material which contains at least one 
wear layer and/or cover layer having at least one flat reinforcement material located in it. In 
particular, the invention concerns a flexible multilayer flat material comprising at least one cover 
layer, with at least one flat reinforcement material, preferably a nonwoven material, embedded 
in the cover layer. On one hand, the reinforcement material provides the multilayer flat material 
with improved mechanical properties, such as tensile strength and/or resilience, and. on the 
other hand, the reinforcement material simultaneously allows the decoration of such flat 
materials in its function as a printable image carrier. 

Flat materials based on natural and/or artificial materials which have a predetermined color 
pattem are well known and are extensively used as wall, ceiling, and floor coverings, and as 
decorative films or artificial veneers. In particular, these types of pattemed flat materials based 
on natural and/or artificial materials are used as flexible floor coverings. Such flat materials 
based on natural and/or artificial materials are typically produced by premixing all components, 
e.g. polymeric binders, colorants, fillers, additives, processing aids, and other auxiliary 
materials, and plastifying and granulating them via aggregates, e.g. internal mixers, twin screw 
extruders, and planetary roller extruders. The granulated particles are subsequently pressed 
into a web or a plate in compression aggregates, e.g. calenders, double belt presses, or 
stationary presses. The granulates used are typically multicolored. In this type of floor covering 
(homogenous floor coverings), patterning is thus only achieved via the stochastic distribufion of 
the multicolored granulates by means of 
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distortion, for example on calendars, or by means of compression. Such coverings are 
consequently not printed. 

CV floor coverings (cushion vinyls) are currently widely used due to. among other things, their 
multiple decorative possibilities. To produce such CV floor coverings, PVC plastisols are 
typically applied to a carrier layer in a coating process and subsequently gelled. The plastisols 
hereby consist of PVC particles, plasticizers. stabilizers, and typical auxiliary materials and 
fillers, which sinter together to a matrix in the gelling oven. The plastisol layer can hereby, as 
the image carrier, be provided with multicolor gravure printing for appropriate decorative design 
and/or patterning of the covering. In addition to further advantageous properties, the possibility 
of partial inhibition for production of surface texturing in the course of the chemical foaming has. 
in particular, ensured the wide dissemination of such materials. The partial inhibition of the 
expansion of the chemical foaming agent and thereby the production of a relief-like structure of 
the cover layer and/or the cover coating is hereby produced through the addition of an inhibitor 
to the printing inks used for the colored patterning. Various relief depths are attained through 
variation of the amount of inhibitor used. The patterning of surfaces through the partial inhibition 
of such a foaming process is, however, only applicable in those cases in which the design of the 
corresponding fiat material provides a foam layer. 

The patterning and/or texturing of the surfaces of floor coverings can also be performed 
according to the prior art by embossing the surfaces with the aid of embossing rolls. This type 
of process can, however, only be used if the coating compound which forms the covering and/or 
wear layer of the corresponding flat material is not duroplastic. 

The CV floor coverings, however, generally require a relatively large amount of covering layer 
material in order to ensure protection of the colored design, 
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Otherwise the thin color layer wears off relatively quickly. Furthermore, the imprinting 
properties of such CV coverings are not always sufficient. 



as 



It is therefore the task of the current invention to provide a flexible multilayer flat material that is 
to have excellent material properties, such as mechanical tensile strength and/or resilience, on 
one hand, and is to simultaneously allow a variable decorative design while retaining a 
permanent pattern with predetermined color and shape and significantly reducing costs on the 
other hand. In particular, the patterning possibilities in the production of such a flat material 
should be such that technologically costly mixing, metering, and supplementary processes 
which occur in typical production methods can be dispensed with. 

This task is solved by the embodiments characterized in the claims. In particular, a flexible 
multilayer flat material is provided which comprises at least one cover layer having at least one 
flat reinforcement material positioned in it. The expression that the cover layer has at least one 
flat reinforcement material positioned in it should be understood to mean, among other things, 
that a layer of the reinforcement material is embedded essentially over the entire area of the 
cover layer, and/or that the reinforcement material is completely surrounded by the coating 
compound and/or polymeric binders constituting the cover layer, so that a closed layer is formed 
around the reinforcement material. The reinforcementmaterial can hereby be positioned at any 
level of the cover layer, provided that it is completely surrounded^and^nmp by the 

coatingcompound constituting the cover layer. 

The reinforcement material is preferably selected from the group of nonwoven materials. The 
nonwoven material can be a wet nonwoven material, a dry nonwoven material, or a spunbonded 
nonwoven material. In a preferred embodiment of the present invention, the nonwoven material 
used as the reinforcement material is a cellulose nonwoven material. 
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roLZ.oU,e,nve„«onp«hasawe,gh.in«,e range fro.9.0 50 0/.. 

.,e.by acts no. only as a reinforoemen. materia,, bu. a ^^J^J 

«s .vpe o, i^age carHer can advan.geous,y be '""^''J^^'^^^^Z.L materia, 
,e„erpresscr,nK,e.pnn„ng.pa«^^^^^^^ 

and/or nonwoven layer used as reinforcement nnaten= " *a ,^ 
invention, and Is, In addition, ve^ favorably priced. A ''"^^^^^^^^^^ J,^.,,,,. „ 
c^n^paHson to pHntIng In the spe.a, color space, whe-n ^ mu^^ _P 
several printed layers of me preceding nonwoven material ar used, decorat, 
for example, also be attained through appropnate hamx,nlza.on. 
..ethlc^essofthecover.yerofthemu,«layer.a.matedalaccordingtothelnven,.nls 

preferably at least 90 pm. 

coverings, can be used as tnepoiy ..^nn.mds selected from the group of 

■ • I ^hioriHp (pyc) ethylene vinyl acetate copolymer 
For example, plastics based on polyvinyl chlonde (PVC). e^ Y 

alkyi acrylate copolymers, 
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styrene (SIS), and styrene butadiene styrene (SBS) could be 
PVC is preferred. 

Co*g compounds based on — ,e ^ ^.e^als «>u,d a,so be used ,or me cover layer. 

al:asroneepox,dalproduc.o,aoa,^x,,,oao.des,erora,.,x.ureo^^ 
products and simultaneous or subsequent curing of the reaction product. 

The reaction and,or curing of these ,eac«on products Is hereby essen«ally perfo^ed with 

(a) UV radiation In the presence of at least one UV Initiator and/or 

<.) electron beam radiation possibly In the presence of at least one UV Initiator and/or 

(c) IR radiation and/or 

(d) thermal. 

The UV initiators could be radical or catlonic UV lni«ators or a mixture of these UV InUiator 
11 plrred examples of radical UV initiators a. benzophenone, benzophenone 
rat-rsthosphlne oxides, o-morphollnoKe.ones, quinone, dulnone d— s, or o- 
h y Zetls, or mixtures of these. Preferred examples of catlonic U 
:3ryls:i,onlumsa,ts,v.hlchcou,dbeofone,>^or^^^^^^^^ 

depending on the quantity of the material containing the reaction products. 
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in addition to the UV initiator, at least one photosensitizer, such as, for exan^ple, compounds 
based on anthracene, pe^lene, or thio.anthene-9-one can be present which actuates the UV 
initiator and can ampli^ its effect. The concenUaUon of the UV inKlator can hereby be redu^d. 
The UV radiation used lies within .he typical range, i.e. between 200 nm and 380 nm. The IR 
radiation used lies within the typical range, e.g. 760 nm to 0.5 mm. 

The dicarboxytic acids or poiycarboxylic acids and/or their deHvatives preferably contain at least 
one double bond per molecule. 

Malelc acid, itaconic acid, fumarlc add, succinic add. methyl sucdnic add, malic add, or furan 
dicarboxylic acid or a mixture containihg at least two of these adds can preferably be used as 
the dicarboxylic add. Acids with three or more carboxylic add groups, for example *c acd 
and aconltic acid, can preferably be used as the poiycarboxylic add. 

Anhydndes or partial esters or derivaSves having at least one Uee carboxylic add group can be 
used as derivatives of the dicarboxylic acids or poiycarboxylic acids. The alcohol components 
of the partial ester are not subject to any particular restrictions, however, polyols such as 
dipropylene glycol, propane diols, butane diols, hexane diols, hexane triols, glycerin, or 
pentae^hrite or a mixture containing at least two of these polyols are preferabV used as the 
alcohol components. 

in a particularly preferred embodiment, a mixture of a parSal ester of malelc acid anhydride and 
dipropylene glycol is used as a cross-linker together with crtrtc add, whereby the propor*on o 
dtric add is up to 50 weight percent, more p^ferably up to 25 weight percent, depending on the 
total amount of cross-linker. 

The epoxidation product preferably contains more than one epoxy group per 
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.he coa.,ng compound couM con«in a. leas, one .urther addi.,v. a>nsis.ln, o,, <or 
Zp,e, .,e., Pig™n.s for pa..emlng. emending age„. and/or -oam-ng agen.s, 
hydrophobificalion agente, and auxiliary materials. 

lignin, cellulose, glass, .ex.,le, glas , P ^^^^^^.^^ poiyreaCion 

example, colored granulate and/or chips from «ie P^"^ 
p.auo.,oram..urecontainlnga.leas.^«o^~ 

rr\rp:::h:::i::=et=^^^ 

is preferably 15 to 80 weight percent. 

Xal, oil syndetic or natural resins, such as balsamic resin, copal resin, ^ro-bon .sins. 
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.j.,™h ThB«. auxiliarv materials are well known 
the corresponding coating compounds are produced. Ttrese auxilrary m 

in and of themselves in this technical field. 

|„ a preferred embodiment, the cover layer of the flat material according to me invention is 
™nMn this case, the corresponding coating compound for the cover layer contains no 
ZThan tw weigh, percent of fliler. SlmilaHy to the "oi, spot phenomenon.- a transparent 
:::::lf.JcoLiayer,eads,othelmagephntedontheem^ded^^^^^^^^ 

hemg clearly visible, while the flber stnicture of the nonwoven ,s barely opt,cal^ percep*ble. 

The flat matehal according to the Invention can be used in .hany applications, preferably as a 
wal X. or floor covering, a decorative film, or an artiflC, veneer. O«l,.a.on as a floor 
covering is particularly preferable. 

o, natural flbers, such as cotton and spun rayon, glass flber fabncs, glass flber ^'^ 

compression), inorganic plates (e.g. gypsum plasterboard), etc.. 
In a preferred embodiment, one or more flat 
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onto it has particularly advantageous mechanical properties. 

provided, made of at least one earner layer (1) and at least one pre y ^ 
ID. possibly one backing eoating (111) loeated under me earner layer 
LLL,oally,oa.edtoa.,ayer.andposs,b.ae^^^^^^^^^ 
positioned between the earrier layer (1) and eover layer (1) and/or be 
and baek coating (ill), »*e.by the coating compounds .or the layers (lli) and (iV) 
one of the previously described materials. 

Thecoa.ngcompoundsforthe«a.ma.er.laecordingto.heinv.^^^^^^^ 

amounts of *r. v.hereby in the compact coating preferably 'l^^'^^^Z^Jp'e'er.m 

30 weigh, percent, o, .ler is used, and In the ^^'^^■^^^^.Z^S, only 

35 weight percent, of flier is used, while the --^"""^^ '° '"^J^fe " to 10 weight pendent, 
oontainasmall amount, preferably no. more.hanJwe,gh,pe^^^^^ 

.ore prefe^bly no. more than 5 weigh, percent, "^^J^^Z P-ding material 
relattve .0 .he .otel amoun. of fte coaSng compounds, for example P 
confining reacSon prx,ducts, if not othemise noted. 

• , oontam relatively large proportions of addiUves, particulariy mineral fillers from 
covering can be up to 70 weight percent. 
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,„ ,oa..,ree covenngs pre,era«y 30 .0 60 we,g« percent ana in «oor coveH^^ 
foamed layers, preferab^ 40 .0 60 weigh, percent of <he overall floor covenng. 

The flat n«te.als according .o me Invention. I.e., for example, ^ 

previous^ deflned materia, containing poly^actlon products Is used for ^^^'^^^ '^'^ 

ayer (II) ur^undlng the reinforcement material as well as the further ^^y^^^^^lZc 

mixed and processed Into a paste and this paste Is then processed ,nto multilayer floor 



coverings. 



.compounds .or chemlcallyfoamed^yers, the amountof expanding a^^^^^^^ 
range up to approximately 16 weight percent, whereby the amount of other typical auxiliary 
agents can range up to approximately 15 weight percent. 

nonwoven material 
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purpose. The foamed layer (V) oar, also include the P'^'^^^'f " 

polyreac^on produo. previously denned. Por ^^ ^J^^^^ '^,, „,ea, and 

H- .n.nt is oreferred The paste coating is then cross-linked below the 

Cll.orwea.ens.ee«ec.o,.he.cKerorre™ves,.oon.^^^^^^^^^ 
decomposHion o, .he expanding agen, Is displaced ,o higher ~ J* 

nvPr it Examples of these unsaturated curable lacquer systems are polyacrylates. 
compatible with the cover layer. 

cover layer to a carrier. 

This partlculady concerns a con«nuous process *oh. snarly to CV production, features an 



overall 



vl - D078 1110 Translations of Patent Applicatton 



PCT/EP99/04419 
WO 00/00692 ^2 

the insertion of the reinforcement material In the cover layer, 
.eproaootionof .he«atma.erlalacco.ln«.o.he invention IS P— 

.ixlng the components .0 a paste, applying them In an ^^^Z^^ l^^^" ° ^ 
„eansofcoatin..evices,foamln,.hem„^^ 

coating compound, hardening them ,n an appropnate way. y ^ 
and layers which do not contain foaming agent can also be attached to the web 
bonded in simultaneous or sequential steps. 

■ u „^t„*ofi,rthernonwoven material. For example, a pnniea anu,u 
oover layer is bound to the further nonw ^^^.^ ^ 

c«„ulose nonwoven material is coated w,th transparent P = ' °1 ^ 
laminated together with unprinted glass «ber nonwoven — se«n^ V ^^^^ 
hacwng coa«ng is subsequently applied to the rear s, e of ^^^^^^^ phnting as a surface 
passed onto the front side of the Uansparent plast,so, by ^' -^"^ ^ 
Lure, and subsequent gelled in the channel. Patterning of the surface can also 

through embossing. 

r 1 Shows a preferred embodiment of the flat matenal according .0 me invention wiU. a carrier 
above this, which then has 
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a layer of nonwoven material embedded In it as reinforcement material. 

Fig 2 Shows a preferred embodiment of the flat material according to the invention with a cover 
1^ surface textured through screen printing having a possibly printed nonwoven matenal 
embedded in it. a glass fiber nonwoven material laminated onto this, and a backing coa .ng 
located under the glass fiber nonwoven material made of a chemically or mechan.ca.ly foamed 
foam layer. 

Fig 3 Shows a sche^tic depletion of a pre,e,«d embodiment for production of the flat materia, 
lining to the invention, wherein a printed and/or unprinted cellulose nonwoven matenal ,s 
coated With transparent PVC plastlsol and laminated together with an unprinted glass fiber 
nonwoven material in a first work cycle. 

_F^shows the results in regard to tear strength of two different samples as produced in the 

following example. 

ng^hows the results in regard to tear g«.wth resistance of two different samples as 
produced in the following example. 

The following example illustrates the invention. 



Example : 



TWO cover layers based on the previously defined material containing polyreaction products 
("Linoflex cover layers") with a thickness of 300 pm were applied to 0.4 mm thick paperboard. 
in one sample, a 23 g cellulose nonwoven material was additionally laminated on. Both 
samples were subsequently cured at 180»C and a dwell time of 6 m.nutes. 



Formulation of the Linofiex cover layer: 

Epoxidized linseed oil ^ 
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Microdispersed succinic acid 2.00 g 

3.00 g 



2.00 g 



PMMA 
Linseed oil 

Partial ester of dipropylene glycol and maleic acid 25.00 g 
Siccative ^"^^g 

The tear strength and tear growth resistance were subsequently measured on 2 cm thick strips 
of both samples. The results are indicated in Figs. 4 and 5 in block diagrams. 

The diagrams depicted in Figs. 4 and 5 indicate that in comparison to the nonreinforced sample, 
the sample in which the cellulose nonwoven material layer is located in the cover layer provides 
distinctly improved values in regard to tear strength and tear growth resistance. 
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